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EXPLORATION

n 1: to travel for the purpose of

 discovery

SCIENCE

n 1: The observation, identification, 

description, experimental investigation,

and theoretical explanation of phenomena



It’s Hard to Explore the 

Outer Solar System ….

because

Space is Huge, Man!



Outer Solar System

Scale --- In Time
• Jupiter

– ~ 40 light min

– Spacecraft: 2.5 – 6 yrs

• Saturn
– ~ 80 light min

– Spacecraft: 4 – 7 yrs

• Pluto
– >5 light HOURS

– Spacecraft: > ~ 10 yrs







JOINT CASSINI/GALILEO

ENCOUNTER





Europa: An Ocean Planet?Europa: An Ocean Planet?

Arctic Ice Sounds: courtesy of Nick Makris, Ocean Engineering, MIT



Europa



~ 3.5 km





































Phoebe



30 June / 1 July 200430 June / 1 July 2004





























Jupiter Icy Moons Orbiter

Using Nuclear Electric

Propulsion

to explore the water worlds of

Jupiter



Post-Cassini Exploration of

Titan
Ralph D. Lorenz and Jonathan I Lunine

Lunar and Planetary Lab, University of Arizona



Future mission prospects - in-situ exploration



Low gravity as well as

thick atmosphere -

favours heavier-than-air.

Rotary-wing concepts

attractive for surface

access.

Actuator disk theory -

hover power for fixed

mass, rotor is 38x less

than on Earth



To be continued …….


